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4,075,380

_ 1
CONSTRUCTION PANELS

This invention relates to construction p'anels andtoa

method of making such panels. | o
According to the present invention there is provided

a construction panel comprising two substantially paral-

lel sheets of material interconnected by bridging por-
tions, each of said bridging portions forming an integral
body of a same material at least with the regions of the
said sheets at the respective ends of the bridging por-
tion, said integral body being made of moldable hard-
setting material Internally reinforced by a multiplicity
of randomly oriented metal fibers distributed therein.
The said moldable material may be, for example,
mortar or concrete. S a
When the said moldable material is mortar or con-

crete, the reinforcing fibers are preferably present in a

concentration of from 1-6% by volume. The fibers
themselves are preferably made from iron or steel and
preferably have a modulus of elasticity which is greater
than 10,000 kg/mm?2. The cross-sectional area of the
fibers is preferably less than 1 mmZ?and the Cross-section
itself is preferably circular. Preferred length to equiva-
lent diameter ratios (aspect ratio) of the fibers are in the
range of from 50:1 and 200:1.
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Construction panels in accordance with the present
Invention may also be formed by applying a layer of a
moldable hard-setting material to one side of said inter-
mediate layer, filling said apertures and/or slots with
said mix, and applying a second layer of moldable hard-
setting material to the other side of said intermediate

layer, said layers of hard-setting material on each side of

said intermediate layer forming, when set, said sheets.

The said hard-setting materials forming the sheets
may themselves be reinforced with wires like the said
mix, and such materials will usually be concrete.

In some applications, it may be desired to remove the
said intermediate layer. If such layer is formed from
expanded polystyrene, this can readily be dissolved by
chloroform..As_an alternative, the intermediate layer
can be made of a non-coherent nature, for example of
granular or pulverulent material such as molding sand.
In such cases the granular or pulverulent material will

- be laid on the first layer of hard-setting material and

20

apertures or slots formed therein. After the material
forming the sheets has set, the granular or pulverulent

- material can be removed, for example with compressed
~ailr. |

235

The sheets of the construction panel are 'preferably |

made of concrete which may if desired be reinforced,
for example by iron or steel rods or by fibers similar to
those used to reinforce the bridging portions.

The space between the sheets may be left open or
may be occupied by, for example, a thermal and/or

~acoustic insulating material, for example expanded pol-

ystyrene or hard polyurethane foam, or by a fire retar-
- dant material. | | |

At least one of the exterior faces of the construction
panels may be provided with a decorative finish. Such

finish can be formed in the surface of the panel or can be

applied thereto, for example the panel could be ren-
dered, tiled, or coated with a layer of plastics material
or wood. | S

'The sum of the cross-sectional areas of the said bridg-
Ing portions, measured midway between the sheets, is
preferably in the range of from 1-25% of the.area of the
panel. - . - |

The present invention also provides a method of
making a construction panel as set forth above, includ-
ing the step of integrally forming said bridging portions
~ and said sheet regions at the respective ends of the

bridging portions by introducing a mix of a moldable
hard-setting material containing said randomly oriented
reinforcing fibers into and around apertures and/or
perimetric slots in an intermediate layer of material
which separates said parallel sheets of material, and
-allowing said mix to harden. ? o

 The method preferably includes the step of forming

 at least one of the said sheets of material, although this
~ is not essential. o L

- One preferred method of forming construction panels
in accordance with the present invention comprises the
steps of placing a layer of moldable hard-setting mate-
rial in a mold, placing said intermediate layer on said
hard-setting material, filling said apertures and/or slots
with said mix, and applying a second layer of a mold-
able hard-setting material over said intermediate layer,

said layers of hard-setting material on each side of said.

intermediate layer forming, when set, said sheets.
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 between the sheets (i.e., in the plane of the section
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The thickness of each of the said sheets of material
will usually be in the range of from 1-3 cm, and the
distance between the sheets will usually be in the range
of from 0.5-10 cm. — |

Some embodiments of the invention will now be
described by way of example and with reference to the
accompanying drawings, in which: I

FIG. 1a is a perspective view of a construction panel
In accordance with the present invention: |

FIG 15 is a cross-section taken in the plane A,A of
FI1G. 1a; - |

FIG. 1c is a section taken along line B—B of FIG. 1b;

FIG. 2a shows a step ‘in the manufacture of the con-
struction panel shown in FIGS. 1a, 15 and 1¢:

FIG. 2b shows another step in the manufacture of th
construction panel; and | | |

FIG. 3 shows an alternative intermediate layer for
use in the construction panel shown in FIG. 1.

- Referring to FIG. 14 of the drawings, there is shown
a construction panel 1 which comprises. two sheets 2
and 3 of material which are separated by an intermedi- |

ate layer 4 of expanded polystyrene. As shown in FIG.

15, the two sheets 2 and 3 are connected by bridging
portions 5 which extend through circular apertures 9 in
the intermediate layer 4. Sheets 2 and 3 and the bridging
portions 5 are made from concrete reinforced with a
multitude of randomly oriented metal fibers distributed
therein (hereinafter referred to as “wire reinforced con-
crete”). - | "

The sheets 2 and 3 are each 2 cm thick and the dis-

- tance between the two sheets is 4 cm. The sum of the
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cross-sectional areas of the bridging portions midway

B—B) is 4% of the area of the layer 4, which is equal to
the area of the face of the contructional panel 1. By
increasing the cross-sectional area of the bridging por-

- tions of a given panel, the structural strength thereof is

increased. This additional strength is however obtained
at the expense of the thermal insulating properties of the
panel which are reduced. It is presently preferred to
arrange for the sum of the cross-sectional areas of the
bridging portions midway between the sheets to lie in
the range of from 1-25% of the area of the panel. The

cross-sectional area of a bridging portion midway be-

tween the sheets will typically be in the range of from
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6-50 cm?. Brldglng portlons 5 do not necessarlly have to
be circular.

The metal wires used in the wire reinforced concrete
are made of hard drawn steel and have a circular cross-
section which is less than 1 mm? in area. The length-

.diameter ratio of the wires lies in the range of from 50:1
to 200:1. |

Referring to FIG. 24, the constructlon panel of
FIGS. 14, 15 and 1c is formed as follows. A mold 6 is
laid on a vibratory table and is filled with a layer 7 of
wire reinforced concrete to a depth just greater than 2
cm. The layer is leveled by operating the vibratory
table. Before the concrete sets, an intermediate layer 8
of expanded polystyrene is laid on top of the layer 7 and
is pressed against it to obtain good adhesion with the
concrete. Further wire reinforced concrete is then
poured over layer 8 (as shown in FIG. 2b) until the
apertures 9 are filled and the level of the layer 10 above
layer 8 is just over 2 cm thick. The vibrator table 1s
again actuated to ensure homogeneity between the wire
reinforced concrete in the layer 7 and the wire rein-

forced concrete in the apertures 9. It should be noted

that the entire operation is preferably carried out before
any of the concrete sets.

When set, the construction panel is removed from
mold 6. _

The bottom of the mold is so shaped that one exterior

face of the construction panel has the appearance of

brickwork (as shown in FIG. 1). The brickwork may, if
desired, be painted. It will be appreciated that both

exterior faces of the construction panel could be deco-
rated before the concrete sets.

- Rather than allowing the concrete to set after the
layer 10 has been leveled by the vibratory table, the
surface layer 10 could be rendered or covered with, for
example, tiles, plastics material or wood.

FIG. 3 shows an alternative intermediate layer 11
which is provided with perimetric slots 12 instead of
apertures. It will be appreciated that an intermediate
layer could have both slots and apertures.

If desired, the foam polystyrene of the intermediate
layer could be dissolved with, for example, chloroform
to leave the two sheets 2 and 4 separated only by bridg-
ing portions 3.

‘Although the construction panel descrlbed with ref-
erence to the drawing is planar, it could also be made
with a curved configuration. |

The length and width of the construction panels in
‘accordance with the present invention will normally
exceed 7 times the thickness of the panel.

- As previously mentioned, it is by no means essential
for the two outer sheets of a panel according to the
invention to be reinforced with metal fibers like the
bridging portions, so long as the sheet regions at the
respective ends of the bridging portions (this is the sheet
material which is at no greater distance from said por-
tions, than the thickness of said portion) are so rein-
forced. For example, the sheets 2 and 3 of the illustrated
panel could be of unreinforced concrete, or of concrete
reinforced with metal bars or rods. In this case, the
~ illustrated process of making the panel will be modified
in that; having poured the layer 7 and laid the layer 8 on
it, depressions are formed in the layer 7 via each of the
apertures 9 (or slots 12) e.g., with a trowel, before the
layer 7 has set. The apertures or slots and the depres-
sions are then filled with wire reinforced concrete so
that the wire reinforced concrete which enters the said
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4
depressions becomes part of the layer 7, and wire rein-
forced concrete is also heaped above each aperture or
slot so as to become part of the layer 10 when the latter
1S poured. |

‘While this invention has been described, it will be

‘understood that it is capable of further modification,
and this application is intended to cover any variations,

uses and/or adaptations of the invention following in
general, the principle of the invetnion and including
such departures from the present disclosure as come
within known or customary practice in the art to which
the invention pertains, and as may be applied to the
essential features hereinbefore set forth, as fall within
the scope of the 1nvent10n or the limits of the appended
claims.

What is claimed is:

1. A construction panel comprising two substantially
parallel sheets of concrete or mortar, said sheets being
spaced apart and connected by bridging portions
formed of concrete or mortar integral with said sheets,

“said bridging portions and at least the regions of said

sheets at the respective ends of said bridging portions
being reinforced with a multiplicity of randomly ori-
ented metal fibers distributed therein, said sheets being
otherwise substantially unreinforced, the cross sectional
area of the bridging portions measured midway be-
tween said sheets comprising about 1-25% of the area

of said panel, and a thermal insulating material filling

the remainder of the volume between said sheets and
surrounding said bridging portions.

2. A construction panel as claimed in claim 1, wherein
said metal fibers are present in a concentration of from
1-6% by volume.

3. A construction panel as claimed in claim 1, wherein
said metal fibers have a cross-sectional area not greater
than 1 sq. mm.

4. A construction panel as claimed in claim 1, wherein
said metal fibers are of circular cross-section and the
length:diameter ratio thereof is in the range of from 50:1
to 200:1. |

5. A construction panel as claimed in claim 1, wherein
at least one exterior face of sald panel is provided with
a decorative finish.

6. A construction panel as claimed in claim 1, wherein
at least one exterior face of said panel is rendered.

7. A construction panel as claimed in claim 1, wherein
at least one face of said panel is tiled.

8. A construction panel as claimed in claim 1, wherein

at least one exterior face of said panel is covered with a

layer of plastics material.

9. A construction panel consisting essentially of twa
substantially parallel sheets of concrete or mortar, said
sheets being spaced. apart and connected by bridging

portions formed of concrete or mortar 1ntegral with said

sheets, said bridging portions and the regions of said
sheets at the respective ends of said bridging portlons |
being reinforced with a multiplicity of randomly ori-
ented metal fibers distributed therein and said sheets
being reinforced with metal rods or bars, said bridging
portions being substantially free of metal rods or bars
the cross sectional area of the bridging portions mea-
sured midway between said sheets comprising about
1-25% of the area of said panel, and a thermal insulating
material filling the remainder of the volume between

said sheets and surrounding said bridging portions.
¥ % ¥ %k % |
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